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(54) FLEXIBLE LAMINATE OF NONWOVEN FABRICS 

(57) A soft nonwoven fabric laminate having a spun- 
bonded nonwoven fabric layer and a meltiblown nonwo- 
ven fabric layer, with the spuntwnded nonwoven fabric 
comprising a conjugate fiber made up of a propylene- 
ethylene random copolymer (a) and an ethylene-based 
polymer (b) and the meltblown nonwoven fabric com- 
prising a particular polymer containing ethylene units. 
The conjugate fiber is preferably a concentric or eccen- 
tric core-sheath type or side-by-side type conjugate 
fiber whose surface is made up of at least the compo- 
nent (b). Because of this, a nonwoven fabric laminate 
can be obtained that has good formation and excellent 
softness, gas permeability and water impermeability. It 
is used suitably for sanitary goods such as disposable 
diapers and packaging materials. 
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Description 

TECHNICAL FIELD 

5 [0001 ] The present invention relates to a soft nonwoven fabric laminate. Specifically, it relates to a soft nonwoven fab- 
ric laminate having good formation, excellent softness, gas permeability and water impermeability which is fit for use as 
a material for sanitary goods such as disposable diapers and a packaging material. 

TECHNICAL BACKGROUND 

10 

[0002] In recent years, nonwoven fabrics are used for a wide variety of applications because of their excellent gas 
permeability and solftness and are finding an increasing number of applications. Against this background, nonwoven 
fabrics are being called on to have varied properties meeting the requirements of individual applications and to have 
improved properties. 

15 [0003] In the meantime, spunbonded nonwoven fabrics have been used as the surface materials of absorptive goods 
such as disposable diapers because they do not have napping and yet show excellent resistance to loose fibers. How- 
ever, spunbonded nonwoven fabrics do not generally have good tarnation and therefore are called on to have improved 
uniformity. As a method for improving the uniformity of spunbonded nonwoven fabrics, the method in which a meltblown 
nonwoven fabric is laminated to a spunbonded nonwoven fabric is known. However, such laminate is generally inferior 

20 in softness. 

[0004] Therefore, the present invention was made against the background as described above and is intended to pro- 
vide a soft nonwoven fabric laminate having good formation and excellent softness, gas permeability and water imper- 
meability. 

25 DISCLOSURE OF THE INVENTION 

[0005] The inventors of the present invention made a study in the circumstance as described above and consequently 
have come to complete the present invention after finding that the use of a spunbonded nonwoven fabric comprising a 
particular composite fabric as the spunbonded nonwoven fabric and a meltblown nonwoven fabric comprising a partic- 
le? ular polyolefin as the meltlDlown nonwoven fabric makes it possible to obtain a laminate having good formation and 
excellent softness, gas permeability and water impermeability. 

[0006] The soft nonwoven fabric laminate is a laminate which comprises at least one spunbonded nonwoven fabric 
layer artd at least one meltblown nonwoven fabric layer arxj one surface or both surfaces of which are a spunbonded 
nonwoven fabric layer; with the aforesaid spunbor>ded nonwoven fabric connprising a conjugate fiber: 
55 which comprises: 

(A) A propylene-ethylene random copolymer (a) having the physical properties as described in (1) and (2) below: 

(1) The ethylene content is not more than 5 mol%; 
40 (2) Mw/Mn is 2 to 4; 

(B) An ethylene-based polymer (b) having the physical properties as described in (3) and (4) below and forming at 
least part of the fiber surface: 

45 (3) The density is 0.87 to 0.98 g/cm^; 

(4) Mw/Mn is 1 .5 to 4; and 

in which the ratio by weight between (a) and (b) ((a)/(b)) is 5/95 to 70/30; and 
with the aforesaid meltblown nonwoven fabric comprising one type of resin selected from among: 

50 

(i) An ethylene homopolymer; 

(ii) A propylene-ethylene random copolymer whose ethylene content is in the range of 0.5 to 10 mol%; 

(iii) A composition containing not less than 2 wt% but less than 100 wt% of an ethylene homopolymer and not 
more than 98 wt% of a propyl ene-based polymer. 

55 

[0007] Under the present invention, there are the following types of conjugate fibers forming the aforesaid spun- 
bonded nonwoven fabric: (1) a concentric core-sheath type conjugate fber made up of the core part comprising the pro- 
pylene-ethylene random copolymer (a) and the sheath part comprising the ethylene-based polymer (b), (2) an eccentric 
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core-sheath type conjugate fiber made up of the core part comprising the propylene-ethylene random copolymer (a) 
and the sheath part comprising the ethyler>e-based polymer (b). and (3) a side-by-side type (bimetal type) conjugate 
fiber made up of the propylene-ethylene random copolymer (a) and the ethylene-based polymer (b). 
[0008] Under the present invention, the aforesaid spunbonded nonwoven fabric layer and the aforesaid meltblown 
5 nonwoven fabric layer are preferat^y bonded by heat embossing processing. In this case, the bonded area of the spun- 
bonded nonwoven fabric layer and the meltblown nonwoven fabric layer is preferably 5% to 35% of the area of contact 
between the spunbonded nonwoven fabric layer and the meltblown nonwoven fabric layer. 

[0009] The soft nonwoven fabric laminate of the present invention has preferably the KOSHI value of not more than 
10.5, and the peel strength between the spunbonded nonwoven fabric layer and the meltblown nonwoven fabric layer 
10 is preferably not less than 1 5 g/5 cm. 

[001 0] Further, the present invention provides a soft nonwoven fabric laminate suitable especially for use in materials 
for sanitary goods and packaging materials 

BRIEF EXPLANATION OF THE DRAWINGS 

15 

[001 1 ] Fig. 1 shows a representative sectional view of the concentric core-sheath conjugate fiber. Fig. 2 shows a rep- 
resentative sectional view of the eccentric core-sheath conjugate fiber, and Fig. 3 shows a representative view of the 
side-by-side type conjugate fiber. 

20 BEST EMBODIMENT OF THE INVENTION 

[0012] Next is given a specific explanation of the soft nonwoven fabric laminate of the present invention. 
[0013] The soft nonwoven fabric laminate is a laminate which comprises at least one spunbonded nonwoven fabric 
layer and at least one meltblown nonwoven fabric layer and one surface or both surfaces of which are a spunbonded 
25 nonwoven fabric layer. 

[0014] The spunbonded nonwoven fabric comprising the soft nonwoven fabric laminate of the present invention is 
made up of a conjugate fiber which comprises the propylene-ethylene random copolymer (a) arxJ the ethyl ene-tDased 
polymer (b) and in which the ratio by weight between (a) and (b) ((a)/(b)) is in the range of 5/95 to 70/30, preferably 5/95 
to 50/50, more preferably 10/90 to 40/60, much more preferably 10/90 to 20/80. If the ratio of the propylene-ethylene 

30 random copolymer (a) in the conjugate fiber is less than 5/95 in terms of ((a)/(b)), the strength of the conjugate fiber 
may be inadequate in some cases; and if the ratio of the propylene-ethylene random copolymer (a) in the conjugate 
fiber is more than 70/30 in terms of (Ca)/(b)). the conjugate fiber may show poor softness in some cases. 
[0015] There are the following types of the aforesaid conjugate fibers; (1) a concentric core-sheath type conjugate 
fiber made up of the core part comprising the propylene- ethylene random copolymer (a) and the sheath part comprising 

35 the ethylene-based polymer (b), (2) an eccentric core-sheath type conjugate fber made up of the core part comprising 
the propylene-ethylene random copolymer (a) and the sheath part comprising the ethylene-based polymer (b), and (3) 
a side-by-side type conjugate fiber made up of the propylene-ethylene random copolymer (a) and the ethylene-based 
polymer (b). Further, out of these conjugate fibers, the eccentric core-sheath type conjugate fiber of (2) above and the 
side-by-side type conjugate fiber of (3) above become crimped fibers and are preferable with respect to softness. 

40 [001 6] Fig. 1 shows a representative sectional view of a conjugate fiber. Fig. 1 shows a representative sectional view 
of the concentric core-sheath conjugate fiber. Fig. 2 shows a representative sectional view of the eccentric core-sheath 
conjugate fiber, and Fig. 3 shows a representative view of the side-by-side type conjugate fber. In Figs. 1 through 3, 1 
represents the part made up of the propylene-ethylene random copolymer (a), 2 represents the part made up of the eth- 
ylene-based polymer (b). 

45 [0017] The propylene-ethylene random copolymer (a) forming the conjugate fiber has the ethylene content of not 
more than 5 mol%. and an embodiment of the propylene-ethylene random copolymer (a) preferable from the viewpoint 
of spinnability has the ethylene content in the range of preferably 0.3 to 5 moi%, more preferably 0.5 to 5 mol%, and 
much more preferably 0.5 to 4 mol%, and the melt flow rate (MFR, as determined at a load of 2.16 kg and at 230*'C in 
accordance with ASTM D1238) in the range of preferably 20 to 100 g/10 minutes, more preferably 30 to 70 g/10 min- 

50 utes. Furthermore, the Mw/Mn (Mw: weight-average molecular weight: Mn: number-average molecular weight) is pref- 
erably from the viewpoint of spinnability in the range of 2 to 4. Further, the Mw/Mn may be determined by the method 
already known to the public using the gel permeation chromatography. The term spinnability as herein used means the 
resin's property of being capable of being spun stably without involving the breakage of the filament when the melted 
resin is spun from the spinneret. 

55 [0018] Examples of the ethylene-based polymer (b) forming the conjugate fiber include homopolymer of ethylene 
(manufactured by either low-pressure or high-pressure process) and random copolymers of ethylene with a-olefins 
such as propylene, 1-butene. 1-hexene, 4-methyl-1-pentene and 1-octene. These ethylene-based polymers (b) has 
preferably from the viewfX)int of spinnability density in the range of 0.87 to 0.98 g/cm^, preferably 0.880 to 0.970 g/cm^. 
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more preferably 0.900 to 0.950 g/cm^. Furthermore, their MFR (as determined at a load of 2 16 kg and at 190*'C in 
accordance with ASTM D1238) is preferably from the viewpoint of spinnability in the range of preferably 20 to 70 g/10 
minutes, more preferably 20 to 60 g/10 minutes, and the Mw/Mn is preferably from the viewpoint of spinnability in the 
range of 1 .5 to 4, preferably 2 to 4. 

5 [0019] As the ethylene-based polymer (b), an ethylene homopolymer whose density. MFR and Mw/Mn are in the 
aforesaid ranges is preferable from the viewpoint of the solftness and spinnability of the nonwoven fabric obtained. 
[0020] The nonwoven fabric comprising the aforesaid conjugate fiber shows better softness than the conventional 
nonwoven fabrics comprising polypropylene resin because most or all of the conjugate fiber surfaces forming the afore- 
said nonwoven fabric is made up of the ethylene-based polymer (b). Furthermore, if the conjugate fiber forming the non- 

10 woven fabric is crimped fiber, the nonwoven fabric shows much better softness. 

[0021] Under the present irrvention, a slip agent such as oleic amide, erucic amide and stearic amide may be added 
in a ratio of 0.1 to 0.5 wt% to the aforesaid ethylene-based polymer (b). The addition of a slip agent to the ethylene- 
based polymer improves the loose-fiber resistance of the resulting spunbonded nonwoven fabric. Moreover, under the 
present invention, a slip agent may be added to the propylene-ethylene random copolymer (a). 

15 [0022] Furthermore, under the present invention, other polymers, coloring agents, heat stabilizers, nucleating agents, 
etc. may be added to the propylene-ethylene random copolymer (a) and/or the ethylene-based polymer (b) as required 
to the extent that the purpose of the present invention is not thwarted. 

[0023] The method already known to the public may be used for the method for manufacturing the spunbonded non- 
woven fabric comprising the conjugate fiber. Under such method, for example, the ratio by weight between propylene- 

20 ethylene random copolymer (a) and ethylene-based polymer (b) is set at 5/95 to 70/30, conjugate fiber filaments are 
spun by the two-extruder melting and spinning method, the filaments thus spun are cooled with a cooling fluid, and then 
the filaments are given tension by means of stretching air so that the filaments become a desired fineness. Thereafter, 
the spun filaments are collected on a collection belt and subjected to the processing of tangling so that the spunbonded 
nonwoven fabric is obtained. Examples of the tangling processing method include, for example, a method in which the 

25 fibers are fused by the processing of heat embossing, a method in which the fibers are fused by supersonic waves, a 
method in which the fibers are entangled by using a water jet, a method in which the fibers are fused by passing hot air 
through them, and a method in which the fibers are entangled by using a needle punch. Out of these entangling meth- 
ods, the process of heat embossing is preferable. The diameter of the f ber forming this spunbonded nonwoven fabric 
is nornr^lly approximately 5 to 30 ^m, preferably approximately 10 to 20 ^m. 

30 [0024] The fiber forming the meltWown nonwoven fabric used in the present invention comprises the polyolefins as 
described in (i) to (iii) below. 

(i) Ethylene homopolymer (manufactured by either low-pressure or high-pressure process): This ethylene homopol- 
ymer (i) has the MFR (as determined at a load of 2.16 kg and at ISO^'C in accordance with ASTM D1238) in the 

35 range of preferably 20 to 60 g/1 0 minutes, the density in the range of preferably 0.88 to 0.97 g/cm^, and the Mw/Mn 
in the range of preferably 1 .5 to 4. 

(ii) Propylene- ethylene random copolymer having an ethylene content of 0.5 to 10 mol%: This propylene-ethylene 
random copolymer (it) has an ethylene content of 0.5 to 10 mol%. preferably 0.5 to 5 mol%, the MFR (as deter- 
mined at a load of 2. 1 6 kg and at 230''C in accordance with ASTM D1 238) in the range of preferably 200 to 1 ,000 

40 g/1 0 minutes, and the Mw/Mn in the range of preferably 2 to 4. 

(iii) A composition comprising an etfiylene homopolymer and a propylene-based polymer which has an ethylene 
homopolymer content of not less than 2 wt% but less than 100 wt% and a propylene-based polymer content of not 
more than 98 wt%. 

45 [0025] As an exannple of an ethylene homopolymer forming this composition (iii), the same ethylene homopolymer as 
desaibed in (i) above may be cited. Further, as examples of the propylene-based polymer forming this composition (iii), 
propylene homopolymer and random copolymers of propylene with a-olef irts such as ethylene, 1 -butene, 1 -hexene and 
4-methyl-1-pentene may be cited. The propylene-based polymer has the MFR (as determined at a load of 2.16 kg and 
at 230*^0 in accordance with ASTM D1238) in the range of preferably 200 to 1 ,000 g/10 minutes, and the Mw/Mn in the 

50 range of preferably 2 to 4. As the propylene-based polymer, propylene homopolymer is preferable. 

[0026] The use of a meltWown nonwoven fabric formed from the fiber comprising the polyolefins as described above 
makes rt possible to obtain a laminate with excellent peel strength when the mettblown nonwoven fabric is bonded with 
a spunbonded nonwoven fabric by the processing of heat embossing. 

[0027] Methods already known to the public may be used for the method for manufacturing the mettt>lown nonwoven 
55 fabric used in the present invention. For example, the meltblown nonwoven fabric n^ay be manufactured by melting and 
extruding the aforesaid polyolef in, blow-spinning the fiber spun through the meltblown fiber spinneret as a flow of fine 
fiber by means of a high -temperature/hi gh-vetocity fluid to form a fine fber web on the collection device, and subjecting 
it to the processing of heat fusion as required. The average diameter of the f ber forming this meltblown nonwoven fabric 
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is normally approximately 1 to 30 nm. preferably approximately 2 to 10 jim. 

[0028] The soft nonwoven fabric laminate of the present invention comprises at least one spunbonded nonwoven fab- 
ric layer and at least one meltblown nonwoven fabric layer. The layer structure is not restricted in any particular way so 
long as at least one of the surface layers is made up of a spunbonded nonwoven fabric layer, but a preferable layer 
5 structure is a spunbonded nonwoven fabric layer/a meltblown nonwoven fabric layer and a spunbonded nonwoven fab- 
ric layer/a meltblown nonwoven fabric layer/a spunbonded nonwoven fabric layer. 

[0029] The basis weights of the spunbonded nonwoven fabric and meltt)lown nonwoven fabric of the soft nonwoven 
fabric laminate of the present invention may be selected as appropriate to meet the requirements of the particular appli- 
cations of the soft nonwoven fabric laminate and the quality, economics, etc. required thereof. The basis weight of the 
10 laminate is nornf^lly approximately 5 to 100 g/m^, preferably approximately 10 to 50 g/m^, nxjre preferably approxi- 
mately 12 to SOg/m^. 

[0030] Any method may be used for the method for manufacturing the soft nonwoven fabric laminate of the present 
invention, and there is no particular limit to the method so long as it is capable of forming the laminate by laminating the 
spunbonded nonwoven fabric and the meltblown nonwoven fabric to form into one laminate. Examples of the aforesaid 
15 method for manufacturing the soft nonwoven fabric laminate include (1) a method in which the spunbonded nonwoven 
fabric and the meltblown nonwoven fabric are thermally bonded after the meltblown nonwoven fabric is formed by 
depositing the fabric formed by the meltblown method directly on the spunbonded nonwoven fabric, (2) a method in 
which the spunbonded nonwoven fabric and the meltblown nonwoven fabric are put on top of each other and bonded 
by heating them under pressure, and (3) a method in which the spunbonded nonwoven fabric and the meltblown non- 
20 woven fabric are bonded by use of an adhesive such as a hot melt adhesive and a solvent-based adhesive. 

[0031 ] The method in which the meltblown nonwoven fabric is formed directly on the spunbonded nonwoven fabric 
may be accomplished by the meltblown method in which a melted material of a thermoplastic polyolefin is blown into a 
flow of fine f ber from the meltblown spinneret onto the surface of the spunbonded nonwoven fabric before the flow of 
fine fiber solidifies completely, so that fine fiber nnay be deposited on the surface of the spunbonded nonwoven fabric. 
25 At this time, while the reverse surface of the surface of the spunbonded nonwoven fabric onto which the fine fiber 
formed by the meltblown method is blown is placed under negative pressure, the fine fiber is blown and deposited onto 
the spunbonded nonwoven fabric placed on the collection surface of a mesh belt, for example, and at the same time, 
the spunbonded nonwoven fabric and the meltblown nonwoven fabric are conribined into one so that a soft nonwoven 
fabric laminate having the spunbonded nonwoven fabric and the meltblown nonwoven fabric is obtained. If these two 
30 nonwoven fabrics are not combined into one in an inadequate manner, they may be combined into one adequately by 
means of heated embossing press rolls, for example. 

[0032] For the method for bonding the spunbonded nonwoven fabric and the meltblown nonwoven fabric by heat 
fusion, the method in which the whole of the contact surfaces of the spunbonded nonwoven fabric and the meltblown 
nonwoven fabric are bonded by heat and a method in which part of the contact surfaces of the spunbonded nonwoven 

35 fabric and the meltl^own nonwoven fabric are bonded by heat may be used. Under the present invention, a method in 
which part of the contact surfaces of the spuntxjnded nonwoven fabric and the meltblown nonwoven fabric are bonded 
by the heat embossing method is preferable. In this case, the lx)nded area (that is, the area impressed by the emboss- 
ing roll) is 5% to 35%, preferably 10% to 30%, of the contact surface of the spunbonded nonwoven fabric and the melt- 
blown nonwoven fabric. If the bonded area is within the aforesaid range, the soft nonwoven fabric laminate, having a 

40 good balance between peel strength and softness, is excellent. 

[0033] Examples of the hot melt adhesive used in the method in which the spunbonded nonwoven fabric and the melt- 
blown nonwoven fabric are bonded by use of an adhesive include, for example, adhesives based on resins such as vinyl 
acetate and polyvinyl alcohol and adhesives based on rubbers such as styrene-butadiene and styrene-isoprene. Fur- 
ther, examples of the solvent-based adhesive used in the present invention include, for example, adhesives which are 

45 based on rubbers such as styrene-butadiene, styrene-isoprene and urethane, and organic solvents and water-based 
emulsions which are based on resins such as vinyl acetate arxj vinyl chloride. Out of these adhesives, hot melt adhe- 
sives based on rubbers such as styrene-isoprene and styrene-butadiene are preferable in that they do not impair the 
characteristic hand of the spunbonded ronwoven fabric. 

[0034] The soft nonwoven fabric laminate of the present invention obtained by the method as described above has 
50 good fornnation and excellent gas permeability, water impermeability and softness. This soft nonwoven fabric laminate 
also has wear resistance because the surface of one or both sides of the laminate is formed of the spunbonded non- 
woven fabric. 

[0035] The KOSHI value, an irxJex of softness, of the soft nonwoven fabric laminate of the present invention is nor- 
mally not more than 10.5, preferably less than 10, more preferably not more than 9, and the peel strength between the 
55 spunbonded nonwoven fabric and the meltblown nonwoven fabric is normally not less than 15 g/5 cm, preferat»ly not 
less than 40 g/5 cm. 

[0036] The soft nonwoven fabric laminate of the present invention is applied to a wide variety of sanitary goods, 
household materials, irtdustrial materials and medical n^teriats. Especially of its excellent softness, gas permeability 
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and water impermeability, the soft nonwoven fabric laminate of the present invention is used suitably for a material for 
sanitary and packaging materials and applied to substrates of disposable diapers, sanitary napkins, poultice materials, 
etc. and bed covers as a material for sanitary goods , and to compact disc bags, food packaging materials, clothing cov- 
ers, etc. as a material for packaging nnaterials. 

5 

EXPERIMENT EXAMPLES 

[0037] In the following Experiment Examples is given a specific explanation of the present invention. However, it is to 
be understood that the present invention is not be limited in any way by these Experiment Examples. 
10 [0038] Further, the determination of the KOSHI value, peel strength, etc. in the Experiment Examples was made by 
the following methods: 

(1) Determination of the KOSHI Value 

The tensile, shear strength, compression, surface and bending tests were conducted by use the KES-FB sys- 
15 tern available from Kato Tech Co., Ltd. using knit high -sensitivity conditions for the test conditions. The KOSHI value 
(as the value decreases, softness improves) was determined by carrying out a calculation by a formula using the 
results of the tests as parameters under knit undenwear (summer) conditions. 

(2) Determination of Peel Strength 

Test specimens 5 cm in width were cut from the nonwoven laminate obtained. Peel strength was measured by 
20 peeling the end of the test specimen, getting it gripped In the chucks, and peeling the test specimen by use of a 
tensile strength testing machine. As the testing corxjitions, the distance between the chucks was set at 20 mm, and 
the rate of pulling was set at 100 mm/minute. The average of the measurements of 5 test specimens was taken as 
peel strength. 

(3) Determination of MFR 

25 The MFR of propylene homopolymer and propylene-ethylene random copolymer was measured at a load of 

2.16 kg and a temperature of 230**C in accordance with ASTM D1238. The MFR of ethylene homopolymer was 
measured at a load of 2.16 kg and a temperature of ISO^'C in accordance with ASTM D1238. 

Experiment Example 1 : 

30 

[0039] A concentric core-sheath type conjugate fiber having the core made of propylene-ethylene random copolymer 
and the sheath made of ethylene homopolymer (the ratio by weight between core and sheath was 20:80) was melt-spun 
by using propylene-ethylene random copolymer having the ethylene content of 0.5 mol%, the Mw/Mn of 3.0 and the 
MFR of 65 g/10 minutes and ethylene homopolymer having the density of 0.948 g/cm^, the Mw/Mn of 3.0 and the MFR 

35 of 30 g/10 minutes, and a spunbonded nonwoven fabric (S-1) having the basis weight of 23 g/m^ and the component 
fiber having a fineness of 2 d(denier) was produced by depositing the conjugate fiber on the collection surface. 
[0040] On the other-hand, a meltWown nonwoven fabric (M-1) which conrprised a fiber having an average diameter 
of 3 ^m and had the basis weight of 6 g/m^ was produced by the meltblown method in which propylene- ethylene ran- 
dom copolymer having the ethylene content of 0.6 mol% and the MFR of 400 g/10 minutes was melted by use of an 

40 extruder and the melted material was blown from a spinneret having apertures having a diameter of 0.38 mm, while at 
the same time hot air was blown at the outlets of the apertures. 

[0041] Next, the aforesaid spunbonded nonwoven fabric (S-1) and the meltblown nonwoven fabric (M-1) were put on 
top of each other, and these two layers of nonwoven fabrics were combined into one at a linear pressure of 60 kg/cm 
by use of a heat embossing roll heated to 120^*0 which had an impression area of 18%. As a result, a nonwoven fabric 
45 laminate was obtained. The KOSHI value and peel strength of the nonwoven fabric laminate thus obtained were meas- 
ured. Results of the measurement are shown in Table 1 . 

Experiment Example 2 : 

50 [0042] A meltblown nonwoven fabric (M-2) was produced by the same method as desaibed In Experiment Example 
1 except that propylene-ethylene random copolymer having the ethylene content of 4.0 mol% and the MFR of 400 g/10 
minutes was used for the raw material resin for the meltblown nonwoven fabric. 

[0043] Next, the spunbonded nonwoven fabric (S-1) produced as described in Experiment Example 1 and the afore- 
said meltblown nonwoven fabric (M-2) were put on top of each other, and a nonwoven fabric laminate was obtained by 
55 combining these nonwoven fabrics into one by use of the heat embossing roll in the same manner as described in 
Experiment Example 1. The KOSHI value and peel strength of the nonwoven fabric laminate thus obtained are shown 
In Table 1 . 
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Experiment Example 3 : 

[0044] A meltblown nonwoven fabric (M-3) was produced by the same method as desaibed in Experiment Example 
1 except that propylene-ethylene random copolymer having the ethylene content of 4.8 mol% and the MFR of 400 g/10 

5 minutes was used for the raw material resin for the meltblown nonwoven fabric. 

[0045] Next, the spunbonded nonwoven fabric (S-1) produced as described in Experiment Example 1 and the afore- 
said meltblown nonwoven fabric (M-3) were put on top of each other, and a nonwoven fabric laminate was obtained by 
combining these nonwoven fabrics into one by use of the heat embossing roll in the same manner as described in 
Experiment Example 1. The KOSHI value and peel strength of the nonwoven fabric laminate thus obtained are shown 

10 in Table 1 . 

Experiment Example 4 : 

[0046] A meltblown nonwoven fabric (M-4) was produced by the same method as described in Experiment Example 
15 1 except that propylene homopolymer having the MFR of 700 g/10 minutes was used for the raw material resin for the 
meltblown nonwoven fabric. 

[0047] Next, the spunbonded nonwoven fabric (S-1 ) produced as described in Experiment Example 1 and the afore- 
said meltblown nonwoven fabric (M-4) were put on top of each other, and a nonwoven fabric laminate was obtained by 
use of the heat embossing roll in the same manner as described in Experiment Example 1 . The nonwoven fabric lami- 
20 nate thus obtained delaminated due to inadequate adhesion. 

Experiment Example 5 

[0048] A raw material blend was prepared by dry-blending ethylene homopolymer having the density of 0.950 g/cm^, 
25 the Mw/Mn of 3.3 and the MFR of 30 g/10 minutes and propylene homopolymer having the Mw/Mn of 2.8 arxl the MFR 
of 800 g/10 minutes at a ratio by weight of 2/98. A meltblown nonwoven fatxic (M-5) which comprised a fiber having an 
average diameter of 3 ^m and had the basis weight of 6 g/m^ was produced by the meltblown method in which the 
melted raw material blend was blown from a spinneret having apertures having a diameter of 0.38 mm, while at the 
same time hot air was blown at the outlets of the apertures. 
30 [0049] Next, the spunbonded nonwoven fabric (S-1) produced as described in Experiment Example 1 and the afore- 
said meltblown nonwoven fabric (M-5) were put on top of each other, arxJ these two layers of nonwoven fabrics were 
combined into one by use of a heat embossing roll in the same manner as described in Experiment Example 1 . As a 
result, a rtonwoven fabric laminate was obtained. The KOSHI value and peel strength of the nonwoven fabric laminate 
thus obtained are shown in Table 1 . 

35 

Experiment Ex^mplgg 

[0050] A meltblown nonwoven fabric (M-6) was produced by the same method as described in Experiment Example 
5 except that a raw material blend prepared by dry-Wending the ethylene honrtopolymer and the propylene homopoly- 

40 mer at a ratio by weight of 50/50 was used for the raw material resin for the meltblown nonwoven fabric. 

[0051] Next, the spunbonded nonwoven fabric (S-1) produced as described in Experiment Example 1 and the afore- 
said meltblown nonwoven fabric (M-6) were put on top of each other, and a nonwoven fabric laminate was obtained by 
combining these nonwoven fabrics into one by use of the heat embossing roll in the same manner as described in 
Experiment Example 1 The KOSHI value and peel strength of the nonwoven fabric laminate thus obtained are shown 

45 in Table 1 . 

Experiment Example 7 

[0052] A meltblown nonwoven fabric (M-7) which comprised a fiber having an average diameter of 5 and had the 
50 basis weight of 6 g/m^ was produced by the meltblown method in which ethylene homopolymer having the density of 
0.938 g/cm^, the Mw/Mn of 3.3 and the MFR of 50 g/10 minutes was melted by use of an extruder and blown from a 
spinneret having apertures having a diameter of 0.38 mm, while at the same time hot air was blown at the outlets of the 
apertures. 

[0053] Next, the spunbonded nonwoven fabric (S-1) produced as described in Experiment Example 1 and the afore- 
55 said meltblown nonwoven fabric (M-7) were put on top of each other, and these two layers of nonwoven fabrics were 
combined into one by use of a heat embossing roll in the same manner as desaibed in Experiment Example 1 . As a 
result, a nonwoven fabric laminate was obtained. The KOSHI value and peel strength of the nonwoven fabric laminate 
thus obtained are shown in Table 1 . 
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Experiment Example 8 : 

[0054] A meltblown nonwoven fabric (M-8) which comprised a fiber having an average diameter of 3 ^im and had the 
basis weight of 6 g/m^ was produced by the meltblown method in which propylene homopolymer having the density of 
5 0.91 g/cm^, the Mw/Mn of 3.0 and the MFR of 700 g/10 minutes was melted by use of an extruder and blown from a 
spinneret having apertures having a diameter of 0.38 mm, while at the same time hot air was blown at the outlets of 
apertures. 

[0055] Next, the spunbonded nonwoven fabric {S-1) produced as described in Experiment Example 1 and the afore- 
said meltblown nonwoven fabric (M-8) were put on top of each other, and these two layers of nonwoven fabrics were 
10 combined into one by use of a heat embossing rollin the same manner as described in Experiment Example 1. The 
nonwoven fabric laminate thus ob)tained delaminated due to inadequate adhesion. 

Experiment Example 9 : 

15 [0056] A concentric core-sheath type conjugate fiber having the core made of propylene-ethylene random copolymer 
and the sheath made of ethylene homopolymer (the ratio by weight between core and sheath was 20:80) was melt-spun 
by using propylene- ethylene random copolymer having the ethylene content of 0.5 mol%, the Mw/Mn of 3.0 and the 
MFR of 65 g/1 0 minutes and ethylene homopolymer having the density of 0.948 g/cm^, the Mw/Mn of 3.0 and the MFR 
of 20 g/10 minutes, and a spunbonded nonwoven fabric (S-2) having the basis weight of 23 g/m^ and the component 

20 fiber having a fineness of 2 d was produced by depositing the conjugate fiber on the collection surface. 

[0057] Next, the aforesaid spunbonded nonwoven fabric (S-2) and the meltblown nonwoven fabric (M-2) produced as 
described in Experiment Example 2 were put on top of each other, and these two layers of nonwoven fabrics were com- 
bined into one by use of a heat embossing roll in the same manner as described in Experiment Example 1 . As a result, 
a nonwoven fabric laminate was obtained. The KOSHI value and peel strength of the nonwoven fabric laminate thus 

25 obtained are shown in Table 1 . 

Experiment Example 10 : 

[0058] A spunbonded nonwoven fabric (S-3) was produced by the same method as described in Experiment Example 
30 9 except that propylene-ethylene random copolymer having the ethylene content of 4.0 nx)l%, the Mw/Mn of 3.0 and 
the MFR of 65 g/10 minutes was used for the propylene-ethylene random copolymer (a). 

[0059] Next, the aforesaid spunbonded nonwoven fabric (S-3) and the meltblown nonwoven fabric (M-2) produced as 
described in Experiment Example 2 were put on top of each other, and a nonwoven fabric laminate was obtained by 
combining these nonwoven fabrics into one by use of the heat embossing roll in the same manner as described in 
35 Experiment Example 1 . The KOSHI value and peel strength of the nonwoven fabric laminate thus obtained are shown 
in Table 1. 

Experiment Example 1 1 : 

40 [0060] A spunbonded nonwoven fabric (S-4) was produced by the same method as described in Experiment Example 
9 except that propylene-ethylene random copolymer having the ethylene content of 0.1 mol%, the Mw/Mn of 3.0 and 
the MFR of 65 g/10 minutes was used for the propylene-ethylene random copolymer (a). 

[0061] Next, the aforesaid spunbonded nonwoven fabric (S-4) and the meltblown nonwoven fabric (M-2) produced as 
described in Experiment Example 2 were put on top of each other, and a nonwoven fabric laminate was obtained by 
45 combining these nonwoven fabrics into one by use of the heat embossing roll in the same manner as described in 
Experiment Example 1 . The KOSHI value and peel strength of the nonwoven fabric laminate thus obtained are shown 
in Table 1. 

Experiment Example 12 : 

50 

[0062] /Vn attempt was made to produce a spunbonded nonwoven fabric by the same method as described in Exper- 
iment Example 9 except that propylene-ethylene random copolymer having the ethylene content of 5.5 mol%, the 
Mw/Mn of 3.0 and the MFR of 65 g/10 minutes was used for the propylene-ethylene random copolymer (a). However, 
the attempt failed due to poor spinnability. 

55 

Experiment Example 13 : 

[0063] A concentric core-sheath type conjugate fiber having the core made of propylene-ethylene random copolymer 
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and the sheath made of ethylene homopolymer (the ratio by weight between core and sheath was 5:95) was melt-spun 
by using propylene-ethylene random copolymer having the ethylene content of 0.5 rr)o\%, the Mw/Mn of 3.0 and the 
MFR of 65 g/10 minutes and ethylene homopolymer having the density of 0.948 g/cm^, the Mw/Mn of 3.0 and the MFR 
of 20 g/ 10 minutes, and a spunborxJed nonwoven fabric (S-S) having the basis weight of 23 g/m^ and the component 

5 fiber having a fineness of 2 d was produced by depositing the conjugate fiber on the collection surface. 

[0064] Next, the aforesaid spunbonded nonwoven fabric (S-5) and the meltblown nonwoven fabric (M-2) produced as 
described in Experiment Example 2 were put on top of each other, and these two layers of nonwoven fabrics were com- 
bined into one by use of a heat embossing roll in the same manner as described in Experiment Example 1 . As a result, 
a nonwoven fabric laminate was obtained. The KOSHI value and peel strength of the nonwoven fabric laminate thus 

w obtained are shown in Table 2. 

Experiment Example 14 : 

[0065] A spunbonded nonwoven fabric (S-6) was produced in the same manner as described in Experiment Example 

15 13 except that the ratio by weight of the core and the sheath was set at 20:80. 

[0066] Next, the aforesaid spunbonded nonwoven fabric (S-6) and the meltblown nonwoven fabric (M-2) produced as 
described in Experiment Example 2 were put on top of each other, and a nonwoven fabric laminate was obtained by 
combining these nonwoven fabrics into one by use of the heat enix)ssing roll in the same manner as described in 
Experiment Example 1 . The KOSHI value and peel strength of the nonwoven fabric laminate thus otrtained are shown 

20 in Table 2. 

Experiment Example 15 : 

[0067] An attempt was made to produce a spunbonded nonwoven fabric by the same method as described in Exper- 
ts iment Example 1 3 except that the ratio by weight of the core and the sheath was set at 3:97. However, the attempt failed 
due to poor spinnability 

Experiment Example 16: 

30 [0068] A spunbonded nonwoven fabric (S-7) was produced by the same method as described in Experiment Example 
13 except that the ratio by weight of the core and the sheatii was set at 70:30. 

[0069] Next, the aforesaid spunbonded nonwoven fabric (S-7) and the meltblown nonwoven fabric (M-2) produced as 
desCTibed in Experiment Example 2 were put on top of each other, and a nonwoven fabric laminate was obtained by 
combining these nonwoven fabrics into one by use of the heat embossing roll in the same manner as described in 
35 Experiment Example 1 . The KOSHI value and peel strength of the nonwoven fabric laminate thus obtained are shown 
in Table 2. 

Experiment Example 1 7 : 

40 [0070] A spunbonded nonwoven fabric (S-8) was produced by tiie same method as described in Experiment Example 
1 3 except that the ratio by weight of the core and the sheatii was set at 80:20. 

[0071 ] Next, the aforesaid spunbonded nonwoven fabric (S-8) and the meltblown nonwoven fabric (M-2) produced as 
described in Experiment Example 2 were put on top of each other, and a nonwoven fabric laminate was obtained by 
combining these nonwoven fabrics into one by use of the heat embossing roll in the same manner as described in 
45 Experiment Example 1 . The KOSHI value and peel strength of tiie nonwoven fabric laminate thus obtained were meas- 
ured- Results of the measurement are shown in Table 2. 

Experiment Example 1 8 : 

50 [0072] A spunbonded nonwoven fabric (S-9) having the basis weight of 23 g/m^ and the component fiber having a 
fineness of 2 d was produced by depositing a fiber obtained by melt-spinning only propylene-ethylene random copoly- 
mer having the ethylene content of 0.5 mol%. tiie Mw/Mn of 3.0 and the MFR of 65 g/10 minutes on the collection sur- 
face. 

[0073] Next, the aforesaid spunbonded nonwoven fabric (S-9) and the meltblown nonwoven fabric (M-2) produced as 
55 described in Experiment Example 2 were put on top of each other, and these two layers of nonwoven fabrics were com- 
bined into one by use of a heat embossing roll in the same manner as described in Experiment Example 1 . As a result, 
a nonwoven fabric laminate was obtained. The KOSHI value and peel strength of the nonwoven fabric laminate thus 
obtained are shown in Table 2. 
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Experiment Example 19 : 

[0074] A concentric cpre-sheath type cpnjugate fiber having the core nnacle of propylene-ethylene random copolymer 
and the sheath made of ethylene homopolymer (the ratio by weight between core and sheath was 20:80) was melt-spun 

5 by using propylene-ethylene random copolymer having the ethylene content of 0.5 mol%, the Mw/Mn of 3.0 and the 
MFR of 65 g/10 minutes and ethylene homopolymer having the density of 0.91 7 g/cm^, the Mw/Mn of 3.0 and the MFR 
of 20 g/10 minutes, and a spunbonded nonwoven fabric (S-IO) having the basis weight of 23 g/m^ and the component 
fiber having a fineness of 2 d was produced by depositing the conjugate fiber on the collection surface. 
[0075] Next, the aforesaid spunbonded nonwoven fabric (S-10) and the meltblown nonwoven fabric (M-2) produced 

10 as desaibed in Experiment Example 2 were put on top of each other, and these two layers of nonwoven fabrics were 
combined into one by use of a heat embossing roll in the same n^nner as described in Experiment Example 1 . As a 
result, a nonwoven fabric laminate was obtained. The KOSHI value ard peel strength of the nonwoven fabric laminate 
thus obtained are shown in Table 2. 

15 Experiment Example 20 : 

[0076] A spunbonded nonwoven fabric (S-1 1) was produced by the same method as described in Experiment Exam- 
ple 19 except that ethylene homopolymer having the density of 0.948 g/cm^, the f^w/Mn of 3.0 and the MFR of 20 g/10 
minutes was used for the ethylene-based polymer (b). 
20 [0077] Next, the aforesaid spunbonded nonwoven fabric (S-1 1) and the meltblown nonwoven fabric (M-2) produced 
as described in Experiment Example 2 were put on top of each other, and a nonwoven fabric laminate was obtained by 
combining these nonwoven fabrics into one by use of the heat embossing roll in the same manner as described in 
Experiment Example 1 . The KOSHI value and peel strength of the nonwoven fabric laminate thus obtained are shown 
in Table 2. 

25 

Experiment Example 21 : 

[0078] A spunbonded nonwoven fabric (S-1 2) was produced by the same method as described in Experiment Exam- 
ple 19 except that ethylene homopolymer having the density of 0.870 g/cm^, the Mw/Mn of 3.0 and the MFR of 20 g/10 

30 minutes was used for the ethylene-based polymer (b) and that the fineness of the component fiber was set at 3.2 d. 
[0079] Next, the aforesaid spunbonded nonwoven fabric (S-1 2) and the meltt>lown nonwoven fabric (M-2) produced 
as described in Experiment Example 2 were put on top of each other, and a nonwoven fabric laminate was obtained by 
combining these nonwoven fabrics into one by use of the heat embossing roll in the same manner as described in 
Experiment Example 1 . The KOSHI value and peel strength of the nonwoven fabric laminate thus obtained are shown 

35 in Table 2. 

Experiment Example 22 : 

[0080] A spunbonded nonwoven fabric (S-1 3) was produced by the same method as described in Experiment Exam- 
40 pie 1 9 except that ethylene honnopolymer having the density of 0.980 g/cm^. the Mw/Mn of 3.0 and the MFR of 20 g/1 0 
minutes was used for the ethylene-based polymer (b) and that the fineness of the component fiber was sel at 2.2 d. 
[0081] Next, the aforesaid spunbonded nonwoven fabric (S-1 3) and the meltblown nonwoven fabric (M-2) produced 
as described in Experiment Example 2 were put on top of each other, and a nonwoven fabric laminate was obtained by 
combining these nonwoven fabrics into one by use of the heat embossing roll in the same manner as described in 
45 Experiment Example 1 . The KOSHI value and peel strength of the nonwoven fabric laminate thus obtained are shown 
in Tat)le 2. 

Experiment Example 23 : 

50 [0082] A concentric core-sheath type conjugate fiber having the core made of propylene-ethylene random copolymer 
and the sheath made of ethylene homopolymer (the ratio by weight between core and sheath was 10:90) was melt-spun 
by using propylene-ethylene random copolymer having the ethylene content of 0.5 mol%, the Mw/Mn of 2.0 and the 
MFR of 65 g/1 0 minutes and ethylene homopolymer having the density of 0.948 g/cm^, the Mw/Mn of 3.0 and the MFR 
of 30 g/10 minutes, and a spunbonded nonwoven fabric (S-14) having the basis weight of 23 g/m^ and the component 

55 fiber having a fineness of 2 d was produced by depositing the conjugate fiber on the collection surface. 

[0083] Next, the aforesaid spunbonded nonwoven fabric (S-14) arxi the meltblown nonwoven fabric (M-2) produced 
as desCTibed in Experiment Example 2 were put on top of each other, and these two layers of nonwoven fabrics were 
combined into one by use of a heat embossing roll in the same nr^nner as described in Experiment Example 1 . As a 
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result, a nonwoven fabric laminate was obtained. The KOSHI value and peel strength of the nonwoven fabric laminate 
thus obtained are shown in Table 2. 

Experiment Example 24: 

5 

[0084] A spunbonded nonwoven fabric (S-1 5) was produced by the same method as described in Experiment Exam- 
ple 23 except that propylene-ethylene random copolymer having the ethylene content of 0.5 mot%, the Mw/Mn of 3.0 
and the MFR of 65 g/10 minutes was used fa the propylene-ethylene random copolymer (a). 
[0085] Next, the aforesaid spunborxied nonwoven fabric (S-1 5) and the meltblown nonwoven fabric (M-2) produced 
w as described in Experiment Example 2 were put on top of each other, and a nonwoven fabric laminate was obtained by 
combining these nonwoven fabrics into one by use of the heat embossing roll in the same manner as described in 
Experiment Example 1 . The KOSHI value and peel strength of the nonwoven fabric laminate thus obtained are shown 
in Table 2. 

15 Experiment Example 25 : 

[0086] An attempt was made to produce spunbonded nonwoven fabric by the same method as described in Experi- 
ment Example 23 except that propylene-ethylene random copolymer having the ethylene content of 0.5 mot%, the 
Mw/Mn of 6.0 and the MFR of 65 g/10 minutes was used for the propylene-ethylene rarxJom copolymer (a). However, 
20 the attempt failed due to poor spinnability. 

Experiment Example 26 : 

[0087] A concentric core-sheath type conjugate fiber having the core made of propylene-ethylene random copolymer 
25 and the sheath made of ethylene honnopolymer (the ratio by weight between core and sheath was 20:80) was mett-spun 
by using propylene-ethylene random copolymer having the ethylene content of 0.5 mol%, the Mw/Mn of 2.0 and the 
MFR of 65 g/10 minutes and ethylene homopolymer having the density of 0.948 g/cm^, the Mw/Mn of 1 .5 and the MFR 
of 30 g/10 minutes, and a spunbonded nonwoven fabric (S-1 6) having the basis weight of 23 g/m^ and the component 
fiber having a fineness of 2 d was produced by depositing the conjugate fiber on the collection surface. 
30 [0088] Next, the aforesaid spunborded nonwoven fabric (S-1 6) and the meltblown nonwoven fabric (M-2) produced 
as described in Experiment Example 2 were put on top of each other, and these two layers of nonwoven fabrics were 
combined into one by use of a heat embossing roll in the same manner as described in Experiment Example 1. As a 
result, a nonwoven fabric laminate was obtained. The KOSHI value and peel strength of the nonwoven fabric laminate 
thus obtained are shown in Tattle 3. 

35 

Experiment Example 27 : 

[0089] A spunbonded nonwoven fabric (S-1 7) was produced by the same method as desaibed in Experiment Exam- 
ple 26 except that ethylene honrx>polymer having the density of 0.948 g/crrP. the Mw/Mn of 2.5 and the MFR of 30 g/1 0 

40 minutes was used for the ethylene-based polymer (b). 

[0090] Next, the aforesaid spunbonded nonwoven fabric (S-1 7) and the meltblown nonwoven fabric (M-2) produced 
as described in Experiment Example 2 were put on top of each other, and a nonwoven fabric laminate was obtained by 
combining these norrwoven fabrics into one by use of the heat embossing roll in the same manner as described in 
Experiment Example 1 . The KOSHI value and peel strength of the nonwoven fabric laminate thus obtained are shown 

45 in Table 3. 

Experiment Example 28 : 

[0091 ] An attennpt was made to produce a spunbonded nonwoven fabric by the same method as described in Exper- 
50 iment Example 26 except that ethylene homopolymer having the density of 0.948 g/cm^, the Mw/Mn of 6.0 and the MFR 
of 30 g/10 minutes was used for the ethylene-based polymer (b). However, the attempt failed due to poor spinnability. 

Experiment Example 29 : 

55 [0092] An eccentric core-sheath type conjugate fiber having the core made of propylene-ethylene random copolymer 
and the sheath made of ethylene homopolymer (the ratio by weight between core and sheath was 20:80) was mett-spun 
by using propylene-ethylene random copolymer having the ethylene content of 0.5 mol%, the Mw/Mn of 3.0 and the 
MFR of 65 g/10 minutes and ethylene homopolymer having the density of 0.948 g/cm^, the Mw/Mn of 3.0 and the MFR 
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of 30 g/10 minutes, and a spunbonded nonwoven fabric (S-18) having the basis weight of 7 g/m^ and the coniponent 
fiber having a fineness of 2 d was produced by depositing the conjugate fiber on the collection surface. 
[0093] Next, a meltblown nonwoven fabric having the basis weight of 3 g/m^ was produced by depositing a fiber hav- 
ing an average diameter of 3 ^im on the aforesaid spunbonded nonwoven fabric (S-18) by the meltblown method in 
5 which propylene-ethylene random copolymer having the ethylene content of 4 mol% and the MFR of 400 g/1 0 minutes 
was melted by use of an extruder and blown from a spinneret having apertures having a diameter of 0.38 mm. while at 
the same time hot air at 260**C was blown at the outlets of the apertures. 

[0094] Next, a spunbonded nonwoven fabric (S-IS") similar to the aforesaid spunbonded nonwoven fabric (S-1 8) was 
laminated with the aforesaid meltblown nonwoven fabric, and the three layers were combined into one by use of a heat 
10 embossing roll under the same embossing conditions as described in Experiment Example 1 . As a result, a nonwoven 
fabric laminate having the structure of spunbonded nonwoven fabric/meltWown nonwoven fabric/spunbonded nonwo- 
ven fabric was obtained. The KOSHI value and peel strength of the nonwoven fabric laminate thus obtained are shown 
in Table 3. Further, the peel strength between the mertblown nonwoven fabric and the spunbonded nonwoven fabric (S- 
18') was measured for the peel strength of the laminate. 

15 

Experiment Example 30 : 

[0095] A nonwoven fabric laminate having the structure of spunbonded nonwoven fabric/meltblown nonwoven fab- 
ric/spunbonded nonwoven fabric was obtained by the same method as described in Experiment Example 29 except 

20 that the meltblown nonwoven fabric having the basis weight of 3 g/m^ by using ethylene homopolymer having the den- 
sity of 0.938 g/cm^, the Mw/Mn of 3.3 and the MFR of 50 g/10 minutes for the raw material resin of the meltblown non- 
woven fabric and by depositing a fiber having an average diameter of 5 )im on the spunbonded nonwoven fabric (S-18) 
produced as described in Experiment Example 29. The KOSHI value and peel strength of the nonwoven fabric laminate 
thus obtained are shown in Table 3. Further, the peel strength between the meltblown nonwoven fabric and the spun- 

25 bonded nonwoven fabric (S-18') was measured for the peel strength of the laminate. 
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POSSIBILITY OF INDUSTRIAL USE 

[0096] The soft nonwoven fabric laminate of the present invention has good formation and excellent softness, gas 
permeability and water impermeability. The soft nonwoven fabric laminate of the present invention may be used suitably 
for a broad range of applications for which nonwoven fabrics have been used traditionally. It may be used suitably espe- 
cially for applications including sanitary goods such as disposable diapers and sanitary napkins, substrates such as 
poultices and packaging materials. 

Claims 

1 . A soft nonwoven fabric laminate which comprises at least one spunbonded nonwoven fabric layer and at least one 
meltblown nonwoven fabric layer and one surface or both surfaces of which are a spunbonded nonwoven fabric- 
layer; with the aforesaid spunbonded nonwoven fabric comprising a conjugate fiber: 

which comprises: 

15 

(A) A propylene-ethylene random copolymer (a) having the physical properties as described in (1) and (2) 
below: 

(1) The ethylene content is not more than 5 nx)l%; 
20 (2) Mw/Mn is 2 to 4; 

(B) An ethylene-based polymer (b) having the physical properties as described in (3) and (4) below and form- 
ing at least part of the fiber surface: 

25 (3) The density is 0.87 to 0.98 g/cm^; 

(4) Mw/Mn is 1 .5 to 4; and 

in which the ratio by weight between (a) and (b) ((a)/(b)) is 5/95 to 70/30; and 
with the aforesaid meltblown nonwoven fabric comprising one type of resin selected from among: 

30 

(i) An ethylene homopolymer; 

(ii) A propylene-ethylene random copolymer whose ethylene content is in the range of 0.5 to 10 mol%; 

(iii) A composition containing not less than 2 wt% but less than 1 00 vrt% of an ethylene homopolymer and 
not more than 98 wt% of a propylene-based polymer. 

35 

2. A soft nonwoven fabric laminate as claimed in claim 1 , wherein the ethylene content of the propylene-ethylene ran- 
dom copolymer (a) forming the conjugate fiber of the aforesaid spunborxJed nonwoven fabric is in the range of 0.3 
to 5 mol%. 

40 3. A soft nonwoven fabric laminate as claimed in claim 1 or 2, wherein the conjugate fiber faming the aforesaid spun- 
bonded nonwoven fabric is a concentric core-sheath type conjugate fiber made up of the core part comprising the 
propylene-ethylene random copolymer (a) and the sheath part comprising the ethylene-based polymer (b). 

4. A soft nonwoven fabric laminate as claimed in claim 1 or 2, wherein the conjugate fiber forming the aforesaid spun- 
45 bonded nonwoven fabric is an eccentric core-sheath type conjugate fiber made up of the core part comprising the 

propylene-ethylene random copolymer (a) and the sheath part comprising the ethylene-based polymer (b). 

5. A soft nonwoven fabric laminate as claimed in claim 1 or 2, wherein the conjugate fiber forming the aforesaid spun- 
bonded nonwoven fabric is a side-by-side type conjugate fiber made up of the propylene-ethylene random copoly- 

50 mer (a) and the ethylene-based polymer (b). 

6. A soft nonwoven fabric laminate as claimed in any of daims 1 through 5, wherein the aforesaid spunbonded non- 
woven fabric layer and the aforesaid meltblown nonwoven fabric layer are bonded by the processing of heat 
embossing. 


55 


7. A soft nonwoven fabric laminate as claimed in claints 6, wherein the bonded area of the spunbonded nonwoven 
fabric layer and the meltblown nonwoven fabric layer is 5% to 35% of the area of contact between the aforesaid 
spunbonded nonwoven fabric layer and the aforesaid meltblown nonwoven fabric layer. 
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8. A soft nonwoven fabric laminate as claimed in any of claims 1 through 7, wherein the KOSHI value is not more than 
10.5. 

9. A soft nonwoven fabric laminate as daimed in any of claims 1 through 8, wherein the peel strength between the 
aforesaid spunbonded nonwoven fabric layer and the aforesaid meltblown nonwoven fabric layer is not less than 1 5 
g/5 cm. 

10. A material for use in sanitary goods which comprises the soft nonwoven fabric laminate as claimed in claims 1 
through 9. 

1 1. A material for use in packaging materials which comprises the soft nonwoven fabric laminate as claimed in claims 
1 through 9. 
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